Pasteurella multocida toxin, a potent mitogen, stimulates protein kinase C-dependent and -independent protein phosphorylation in Swiss 3T3 cells.
Pasteurella multocida toxin, either native or recombinant (rPMT), is an extremely effective mitogen for Swiss 3T3 cells and acts at picomolar concentrations (Rozengurt, E., Higgins, T. E., Chanter, N., Lax, A. J., and Staddon, J. M. (1990) Proc. Natl. Acad. Sci. U. S. A. 87, 123-127). Here, we show that similar concentrations of rPMT markedly stimulated the phosphorylation of an acidic 80-kDa protein in [32P]Pi-labeled Swiss 3T3 cells. Co-migration on one- and two-dimensional gels and phosphopeptide analysis indicated that this phosphoprotein was indistinguishable from 80K, a known protein kinase C substrate. In parallel cultures, the stimulation of 80K phosphorylation by rPMT (5-10-fold) was comparable to that induced by bombesin or phorbol dibutyrate (PBt2). However, the increase in phosphorylation by rPMT occurred after a pronounced lag period (1-3 h, depending upon the concentration of rPMT) in contrast to the relatively immediate stimulation by PBt2 or bombesin. Early, but not late, addition of either PMT antiserum or the lysosomotrophic agent methylamine selectively inhibited 80K phosphorylation in response to rPMT. 80K phosphorylation persisted after removal of free toxin and was not inhibited by cycloheximide. It appears that rPMT enters the cells via an endocytotic pathway to initiate and perpetuate events leading to 80K phosphorylation. rPMT, like PBt2, also stimulated the phosphorylation of 87-kDa and 33-kDa proteins in Swiss 3T3 cells. Phosphorylation of the 80K and 87-kDa proteins by rPMT or PBt2 were greatly attenuated in cells depleted of protein kinase C. In contrast, phosphorylation of the 33-kDa protein by rPMT, but not by PBt2, persisted in the absence of protein kinase C. rPMT, like bombesin, caused a translocation of protein kinase C to the cellular particulate fraction. The toxin enhanced the cellular content of diacylglycerol. rPMT also caused a time- and dose-dependent decrease in the binding of 125I-epidermal growth factor to its receptor which was blocked by methylamine and dependent only in part upon the presence of protein kinase C. We conclude that rPMT stimulates protein kinase C-dependent and -independent protein phosphorylation in Swiss 3T3 cells.